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#^^^Jbbl)^y)MLTffluTUi^ tfTt. (A) fi£y>^ (C) f&fr* 
[ 0 0 5 0 ] 

Affile (A) /&y> t ( C ) fS^*il^t5. I^fiSli- 5 0-80 °C. i; L < ti - 

I 0~5 0 , C?*'5, MiffflttO. 0 1- 24BfflK£fi;L<tiO. 0 5 - 5 Bf x iff 
ic #F * L < li 0 . 

[ 0 0 5 1 ] 

[ 0 0 5 2 ] 

it ^ x > fb n-^/ 1 ) v - t L T tt . 1 . 3 - -f 9 i> x. > . >f V -7' V y N 1 , 3 - > 9 

=j x > x 2 — x ^ ;u — 1 , 3 - ~f 9 i? x > x 2 1 3-^>f*"/^i>> 2 - > * ^ - > 

9 ^ x > x 4 - > * ^ - > 57 x > x 2 , 4 - - * "tf > ? x > 4" fc*^ If^tli, + T' & x 

[ 0 0 5 3 ] 

[ 0 0 5 4 ] 

tO'E ^ V-)giftt)|^t5: tl) s T*^. J> X > <D ffe IC . X U > x 7° n fcf U > . ~F 

U > N 1 — "/ -r- > ■ N 2 — 7' t- > . 1 , 2 — ~? 9 is X.Z; ^ — > t > . x ? a — > ■ =r > • x — 
-b > s y ^ D -fe >\ ^ ? -T- > , y ^yX^, 7 a K ^ ^7 h 'J x > x ; 

^ * > x J ji # ^ & ir~<^ 4- U 7 > f b a~ ^ V ^ a" A- T* v* T & J: v> c 

[ 0 0 5 5 ] 

MS^rtlt. iff lc ft| Pi It t£ < . 1 , 3 -rf9 iSx.yftt&Jii&iS^yit^fyJ^ ) ^-^ 

InT'Wigf J: L T ti . - 7 9 > V <7> flgfft M i£ ft* * . x 

7 n 9 > - x >• 7 a ^ >#<?>^m^)^fb7K*. -<>-tf>. h'U>« ^r>-U>. x 
^ Jl. ^ > • > ^<50yf #]K)^<b7K^ . ±ie<7> ^ U 7 > fb^t/^ 3 x 7x- 2 - "^t > . 

x - 2 - 7* t > ^ <7> * u 7 -f > fb7k*# -b*m w hi\z>. 

[ 0 0 5 6 ] 

+ T- ^ x ^ > -tf > ' x h ^ x > x ^ ^ a -x. df- > x & % vMi x x X - 2 - ~f t > t h 7 > 
x - 2 - 7* t > i: cr> m^tyr] t £ £ jg ic ffl ti Z> . 
[ 0 0 5 7 ] 

0 — 1 5 0°Cx7)fBg|t>*£f£L < x 3 0 — 1 0 0 °C <7) IB ffl iff k: £f ^ Lu 

o ^ m m it i ^ - i 2 iff m <» sb h ***f * l < . 5 y> - 5 m m * ,j ff ic <ff * t v^ 0 

[ 0 0 5 8 ] 

II * ff 7 o 

[ 0 0 5 9 ] 

* IE Ifl «b ft LTttx $f * L < ii x >• x - 1 , 4 liil^ 9 0 % 

li( _h x x?blc^tL<li9 2%Wi, tlc^tL<tt9 6 t-5 y x - 1 , 4 - * 

') 7'?yi>)!)tf If btl§. If;, s^^Sx x> M^#<^ Lvl tLXlt. tf t L < ii 0 
. 1 - 1 0 x £ <b *F * L < »± 1 - 7 x iff *f * L < t± 1 . 5 - 5 \z mW~t Z> 3 t **T- § 



[ 0 0 6 0 ] 

m T \z * IE bh tc * < m U §. \ \z o v * T S # 95 ic K ft -t s . iDlffl V \z m & IS * \z o 

x ti ^ 1 ~ 7 ic * t t mm l /-c . 

[ 0 0 6 1 ] 

5 ? n flIJi It 0 ft KlkM X ^ ? V 'l \Z J: o T ff o /*c . x * 7 4 0 cm" 1 , h 7>X9 
6 7c m" 1 . ^-^9 1 0 c m" 1 ^ uS S tt ^ «b 5 ? n^flt^Stil L/c„ 
[ 0 0 6 2 ] 

HI * I A S ( C v ] ) tt . #V7-^hJH>MtflSfflLT, 3 0"CTiSLt, 
[ 0 0 6 3 ] 
(^tfefJ 1 ) 

2L« ir- h *U-7*tf>rtg&£^i$|gBSL. h ^ cc > 2 6 0 ml&lf^?yi> 
14 0ml ^b=il))§i«^tt]A*, gifi^fi® *3 Ott Lfct, h 'Jxf ^T^;--) 
A (TEA) <7> h ;u x> igjfc (lmol/L) 2ml fc^/jn L . 5 0 0 SiT* 3 frm 
mn Ltz. #GC . 'in 7 A h ^V7'nt^y F^Fii>S^ ( 0 . 1 m o 1 / L 
) 2mltttLT40riTlifiLt. 3 9t IB L <o *> , h^iz^i^z-) 
A t h 7 ^ x (^>?7*to7ii*) # U — h co h >v x. > >S ( 0 . 4 3 m o 1 / L 
) lml §»LTt^*i4SLt. 4 0 'C T 3 0 frMtt'lk. ^ffcBfritSlI* # t? x 7 7 - 
7° 7 > (1/1) igifc 5 m 1 ^ >tt L . fi^ffik L fc. h ? U - ^<7>F«3gP* 

JR JEE L 7c It . I^ftfi? J-'McgAL, # >; ^ 9 S> x y 0 iR L 7c . /Xv>T'0iRLfc 
* ') ~f 9 i? cc> ^ 7 0tT6^WSSK)»Lfc. illC^L/:. 

[ 0 0 6 4 ] 
(HJfefll 2 ) 

h >; i. =h >i t ji 5 - 7 A (TEA) co h >i x. > Wtfc ( 1 m o 1 / L ) co Ifofta M % 4 m 1 
i:LfcK*Mi. ^m#lJ 1 i: [Bltitcm^^ff o /Co fi£-*SJP^H 1 iC^L/co 

[ 0 0 6 5 ] 
(HfifcflJ 3 ) 

h ') i f i 7 i ; - 7 A (TEA) <?> h >ir x. > tg }fc ( 5 m o 1 / L ) ^^^It 1 . 2 
ml tLfcli*4i, ^m^J 1 i: fBltllcm^^ff o fco i^S^ilt^Lfe. 
[ 0 0 6 6 ] 

(ttiSfj i ) 

h ^i^^/j^^-^^fF^^X ( •< > ? 7 4 t n 7 i ^ i ) t° V — h <J0 j\ fc> *) tc 
1 U ( -<> ? 7 ji ir n 7 i ^ >i, ) # ^ y m ^ tz Hiftlt . mMffl 3 t TO ft ^ * ft o 
fco < #<bti«:^o fc. 

[ 0 0 6 7 ] 

(^itefj 4 ) 

h 'J i f 4 7 i 5 — ^ A (TEA) <7)h;bcu>-;§iS (5mo 1 / L ) ^)i^i^2. 4 

mi l fcs . 3 t mmzmtf-zft ^ tz. m^^^-zm 1 tc^ l fc. 

[ 0 0 6 8 ] 

atmm 2 > 

h 'j 1 f - 4 7 ^ 5 — ^ A (TEA) <>oft^^lc>^^T'^ ; e^r-^>^fflv^ h >) y ^ — 
/^i^z^Aff^^X ?7*tP7i^i) # u — N ^ ffl * ^ o /c li x 

^SE#iJ 4 h [BlfitcS^^tf o /co fi^r#ii^ < #^ti^r^o /co 
[ 0 0 6 9 ] 

(Hitefli 5 ) 

-i v V 'J 72. 1 'J 1 V7"nt;^y h ^x>-g)t ( 0 . l m o l / L ) ^i/inl^ 0 
. 8ml UfcBliMi, HmfJ 2 t [Bl+ilcfi^-^ff o fc. l ic^Lfc. 

[ 0 0 7 0 ] 
(^IfefJ 6 ) 

h 'Jif i7i ^^i, (TEA) <7)h^x>-i§^ (2mo l / L ) ^v^^]Da^3. 2 
ml tLf:B*4i, H «E^J 5 fc [s] ti lc M & * ft o /c . * * ^ l lc ^ L /c . 



[ 0 0 7 1 ] 

(H fife 00 7 ) 

h ') ^ ji t ji 5 — ^ a (TEA) <JO h ^ x. > -g^ ( 2 m o 1 / L ) ^i$ilDl^4 . 8 

[ 0 0 7 2 ] 

(HJfeflJ 8 ) 

v V ^ A h -i V 7' a #df- x H ^ h ;u x.>$giS*^/jn L f^^RJf Bf W£ 1 0 5> t 
LfcSfcMi. HJtefll 1 i: 19]*$ icfi^ff o tz. lainS^i 2 Ic^f L /c o 

[ 0 0 7 3 ] 
(^tfefJ 9 ) 

[ 0 0 7 4 ] 

(^Steflj i o ) 

F 'OAF MV7*n # Jfy h'^h'H> JgiSfc^Jjn L f-^^K^Bf 3 0y> t 
LfcefcMi. HjfeiW 1 i: mn IzM^-Zft o fc. H 2 tc ^ L fc. 

[ 0 0 7 5 ] 
(HMJ 1 1 ) 

h 'j i f ji, 7 ^ 5 — ^ A (TEA) ^^b 1 ) tyxf ^tj^-^aa^ K7 h* (D 
EAH) *fflv*fcei>*li* ^SfefJ 1 t IsJ+llcfi^-^tf r> Tz. fi^-JfSS^ft 3 L fc. 

[ 0 0 7 6 ] 
(HflfcflJ 1 2 ) 

yif i7i;-7AAn*7 n* ( D E A H ) <?> N >i x. > $gjfc ( 1 m o 1 / L ) 7^ 
/IDI^ 3 m 1 t L (5 Wi. HIM 1 1 i:|B]^tf ^^tf ofc, 3 £^ L 

o 

[ 0 0 7 7 ] 

(HJfeffl 1 3 ) 

yif i7i;-7AAn*7 n* ( D E A H ) cr> h >i x > >§ j$ ( 1 m o 1 / L ) >^ 
[ 0 0 7 8 ] 

(^m#y i 4 ) 

yxf ^74 ^9AAn*7 ^ F ( D E A H ) N ^ x > ( 1 m o 1 / L ) <?> >^ 
Wi^6ml i:Lfcfi*M^ 1 t Is] ft \z ft o tz . £-*S* * ft 3 tc ^ L . 

[ 0 0 7 9 ] 

(Hiteflj i 5 ) 

1 4 0 m 1 frh & -5 ?gi**ft&** $gi*<7>iajg% 3 0 °C t L h Ufi7^-9 

A (TEA) »F^x> Jgjfc ( 1 m o 1 /L ) 2 m 1 L . 5 0 0 0teT* 3 y>H51 

K# L tz o iX lc . 'J F ^ V7*n#^y K <t> h ^ x > v§ fix ( 0 . 1 m o 1 / L 

) 2ml*S#LT40tl?*liLfc. 3 ^ WKJ^ L £ <?> . H 'J 7 
A -T- N => *r X (0?7)Ltn7izi) # u — h <7) h ji x. > ( 0 . 4 3 m o 1 / L 
) lml. y7"f 47^^y7AW^7 , 7>Si|(lmo 1/L) 0 . 4ml^|»LT 
L 7x o 4 0 , CT-3 0 frMtrik. ^ItffiitM* #t? x 9 ; - 77' y > ( 1 / 

1 ) Sift 5 m 1 ^» L . S^^ff ih L fc. h ^ L - ^ g^mffi L fc^. 

f x? j-;M:gAU t; 'J 7-?yx>t@iRLt, }X T* 0 JR L # "7 ?yi>t7 

o'CT-6 iwissis l tz, m^ffi$k*m 4 tc^ l 

[ 0 0 8 0 ] 

(^StefJ 1 6 ) 

y 7*f ^vr^y7A<7)^7 , ?>S)ft ( 1 m O 1 / L ) <7> ^ £ * 0 . 8ml t L fzlS. 



[ 0 0 8 1 ] 

(^fifeflj 1 7 ) 

i? 7° * >l 7 r * ^ H7 A 60 ^ 7' 57 > SJft ( 1 m o 1/L) W|jjnl$2ral t L B 
. ^fifeflj 1 5 t mmizMtr-Zif r> fzo IpIdS^I4 IZt^L fz» 

[ 0 0 8 2 ] 
(HSfefJ 1 8 ) 

rtSi2L^)t-S ^U-^^^g^S^g^L. h ^ x > 2 6 0 ml & V7*?yx> 
1 4 0ml!l)^45 Mm^1±&& s ig^c^fiS ^ 3 0 °C t L h ') x * >i t >i 5 - 7 

A (TEA) ^ h ;u x>^8t ( 1 m o 1 /L) 0 . 8ml ^ >tt L . Sy> 5 0 0 @iT* 3 
ft WiftJt L . K\z, 4 v V ') *y U V ') ^(V^ot^y K^l^x>)§^ ( 0 . 1 m o 1 
/L) 0. 8ml^^0LT4 O'CtT'^fiLfc, 3 5> RB Ufcjf L ^ *> . N 'J 7 x - >v H 
h 7^fX (^>?7ito7i_i) tft U — h<^hii>§S (0. 4 3m 
O 1/L) 0 . 4ml. y 7'f ^7^^y'7i,^'x7'57>)§)t ( lmo 1/L) 0 . 16 
m 1 ^» LTt^tli^ L o 4 O'CT-3 0 ^ ftK it M * # t? x 9 J - ;!./ 

^■7 9 y ( 1 / 1 ) $gfc 5 m 1 ^» L . I^tfiLLfc, h * u - t* <?) ft jfc J± 

-f 9 }>x >fc 7 0tT*6 Iff BBS ^ IS t* L fc. M^Sfcft 4 tc tjk L fc. 

[ 0 0 8 3 ] 
(^SfeflJ 1 9 ) 

x* 7' * ;u v r * x ^ A <7> ^ 7° 57 > -ig)& ( 1 m o 1/L) <7)^f]Dlt 0 . 3 2ml i: L 
BWi. HffiEfll 1 8 t mnizM^-Zft o fc. S^v$tt)b*ffi*>T^ < 2 1 7>T-I^tfiLL 
fzo fi£-*SJH^fl 4 tCTK L fc„ 

[ 0 0 8 4 ] 
C^SfefJ 2 0 ) 

x* 7' ;u v r * is rj u co ^ ~f 9 > M'm ( 1 m o 1 / L ) ^)f/)Di^0. 8ml t LfzU 
fcMix HJteiM 1 8 i: Isl^lcfi^^ff o fc. 4 Ictk L fc. 

[ 0 0 8 5 ] 

(mmm 2 1 > 

rtSi2L«t-h ?U--7tf>l*9gB*SifclB£L. N ^ x> 2 6 0 m 1 jSiV^^i^ 
14 0ml ^b*-5)§S^fi]A*, m m <?> S S % 3 0 °C t L 7c & . h M x -f- ;u t ^ 5 - ^ 
A (TEA) <r> V >v x> Mm ( 1 m o 1 /L ) 0 . 4ml *^/jn L . 5 0 0 @KT' 3 
^-WIHtLfc. C x ') 7 A F V7'n#^y K <7> h ;u ai > >§ ^ ( 0 . 1 m o 1 

/L) 0. 4ml §i^LT4 Ot^T^DfiLfc, 3 # W0fc# L <?> % . h 'J 7 x =. ^ ^7 
;u--<x. rJ 7A- : rh7^-X(-^>5 7 7^^-n7x^^) ^ u — H H >v > >§ fi£ ( 0 . 4 3m 

o 1 / L ) 0 . 2ml. y 7*f 477'^y7i,(7)^7 , 5'>)gM ( lmo 1/L) 0 . 16 
m 1 LTl^t^4S L 7c o 4 0'CT3 0 ^ ftKih 5rU * # t? x 9 J - ^/ 

7' 57 > ( 1 / 1 ) Mm 5 m 1 ^>^/7n L . S^^ffit L fc. t-hH - 7' <7) 1*1 gp^ #r j± 
Lfct, I^i^i? J-ilcgAL, # 'i 7' 57 x* x > ^ 0 jR L ?c o iX X' 0 iR L # 'i 
7* 57 x x> ^ 7 0 'CT- 6 Bf WS^IGj* t fc. a^-^S*^^ 4 tc T: t fc. 

[ 0 0 8 6 ] 
(^SfefJ 2 2 ) 

h 'j x ^ t- ;u 5 — ^ A (TEA) c7) h ;u x > m (lmo 1 / L ) <r> M ftn M * 0 . 8 
ml fc L a l± . H T5S#J 2 1 i:im*$k:a£-*ffofc. i^S*%^4 Lfc, 

[ 0 0 8 7 ] 
(HJfiHW 2 3 ) 

h ') 1 -f 4 7 ^ $ — 7 i\ (TEA) <7) L ^ x > ^ (lmo 1 / L ) tf> Tjn M ^ 2 m 1 

tLfca^a, mmm 2 1 tmmizm^^n tz. *^^sm*^4 t^Lfc. 

[ 0 0 8 8 ] 

(UttHW 2 4 ) 



rt§I2L^t-N 9L—-7<7>foffi-&^MUt%L. L ^ x > 2 6 0 m \ JkV? 9 
1 4 0 m 1 *>><b #£$gSt%ti:&*, SilwigS4 3 0 °C t L # * * 7>JEt T 1 . 

OKg/cm 2 !')^^, h x * jit >i $ - *7 A (TEA) h ^ x > (lmo 1 
/ L) 2mltWL> 0 0 @iT3^ W tft # L 7c „ }X lc. ^n^AMMV 

7' n # df- >> H tf> h ^ x > -Jg J* ( 0 . lmol/L) 2m 1 4ttLT4 O'CST'^SLfc 
. 3 # W t£}$ L tf> x F ^iz^^^^z ^AffHA niUo?!^^ 
) # u - h co h a- ^ > ( 0 . 43mo 1/L) 1 m 1 t'Sfln LTin Lfc. 4 

OtT-3 O^I^t, ^ffcRrihfllfc^-tfX 7 ; - ^/-n -7 ? > (1/1) S'«5mltl 
/jnL. I^tffihLto t-h ^ - ^ftg&^J&JEE L felt, fi^ia^x? ; -AlcgA 
L » * 'J ^ y^3c>%lHliRLfc. iXv^T-0iR L £ * 'J 7' 57 ^ x> % 7 0"CT6f ^l^S 
** L fz o InSSti 5 lc ^ L . 
[ 0 0 8 9 ] 

cmmm 2 5 ) 

2 . 7 5Kg/cm 2 tL/:Bi)MJ, HjMJ 2 4 ^ Is] tile S ^ ft o 
fee fi£-*S*£ft 5 iz^jk L fc. 
[ 0 0 9 0 ] 

(^m#y 2 6 ) 

rt§12L<7)t-f ^U-^<^rtg^S^g|^L. F ^ x > 2 6 0 mlS^7*?yi> 
1 4 0 m 1 frh t£ Z> Jgifc* f±3A^ s >g^<^S)$^ 3 0 °C t L felt. Tkiflft M f-?A7* 5 
i^A^FJU^^? 1 ) - (30g/L) 2. 5ml. h 'UfiTi^-^A (TEA 
) <?> H n, ( 1 m o 1 /L ) 2 m 1 fc^fln L . 45 7> 5 0 0 0iT 3 #WtH:i¥ L fc. 

}7v tc s 4 'V h ') 'i 4 V7'n t^y F^) h ^x>g)fi ( 0 . lmol/L) 2mlt 

A (<>?7^tn7i^i) t^-h^hii>)§)« (0. 4 3 m o 1 / L) lml^ 

> ( 1 / 1 ) mm 5 m 1 fc^fln L . Jt^ffih L fc. N * L - ^<7)^^^fff L 

x Inift^i? ;-'McgAL, # M 7 i> i. > * @ iR L fz . YK ^ T- 0 iR L 7c # 'J ^ 7 ^ 
x> * 7 0 °CT* 6 m WK^SS** L 7c o S^-JJS**^ 6 £^ L fc. 
[ 0 0 9 1 ] 

c^m#y 2 7 ) 

7k* fb ') * *y A t >i 5 - t7 a co F ^x>X7 M - v^4jd I45ml t L 7c 15 It . HJtefl 2 
6 i: [Bltilcm^^tf o fee S£r*SJH^ft 6 iz^L fc. 

[ 0 0 9 2 ] 
(^«EfJ 2 8 ) 

ft^M 2 L<7) * - F ?L--7*cofoffi-$:mmUi%L. hii>2 6 0ml&V7?>>x:v 
14 0ml ib^^S'gt^ttJAA, -S)«<7)S(tt 3 0°CJ: Lfct, y'xf 
a 4 F 7 4 H (DEAH) whn>Si* (lmo 1/L) 2ml^»L 1^500 
0©T 3 #ffltfc# Lfzo TXlc . * ? * >i m -4 -v F ^ a<?> F ^ ( 0 . 1 m o 1 / 

L) 2ml^MDU4 O'CiTlfiL/:. 3 9r n KJ* L *> . h V 7 a: ^ ^ ^7 ti - 
7^fF7^7 (-<>5'7itn7i-4) 4' L- - h <?o h ^ x > >§ ^ ( 0 . 4 3mol/ 
L) lml%«floLTi^%W46Lfc. 4 0 °C T- 2 5 frm&'& . ^ItffiitM * # t? x 5^ ; 
-^/^t-^ ( 1 / 1 ) Si«5ml4$|L, fi ^ % ffih L , ir - h ^ U - ^ co ft W> 
~%.HH±L fz'&L. fi^-^^x 9 J - ilcSA L . * V -7*5^ yx>^0iRLfc, JXv^IhIjRL 

# -7* 57 x> ^ 7 0 °CT 6 L fc. 7 Ictk L fc. 

[ 0 0 9 3 ] 

(fIJfetfJ 2 9 ) 

yif ^7-Ua4 k 7 4 F (DEAH) c7> h >i x > ■?§ m (lmo 1 / L ) >3s 

Wlt3mK t^ll*3 0^tLfcB^li, ^MM 2 8 i: |b] +| tc fi^-^ ft r> fz . S ^ 
^S*^^ 7 tc^ L fc. 



[ 0 0 9 4 ] 

fife 00 3 0 ) 

yxfiiTii^^AM^'HF ( D E A H ) co h >v x > >§ St ( 1 m o 1 / L ) 
ijnl§4ml i: L fx « Wi . HSfefll 2 5 lUti 1C ff o fx, S£-*S*^ft 7 lc ^ L 



fx 



[ 0 0 9 5 ] 

cmnm 3 1 > 

yxf i7i ;^^z,a^ K7 ^ F ( D E A H ) co h ji x. > >§ ft ( 2 m o 1 
»it 3mU LfxS Wi. HiM 2 5 i: [B] ti \z M. tf o fx, fi^-ifSS^ft 



7 lc 7F L 



fx 



[ 0 0 9 6 ] 

^ fife 00 3 2 ) 

y X f - Jl/ 7 4 5 — ^ 2^ 



O* H F (DEAH) <?> h ^ 



Ham* 5ml t L fcg Wi. HIM 2 5 t [a] ti lc 



Sift ( 2 m o 1 / L ) <?> 



fx 



[ 



0 0 9 7 ] 
[ft 1 ] 





Y(OiPr)3 


Al 


[Al] 




S^P^Iig (%) 


[I?] 




No 


mM 




mM 


gPB 
/mmol-Y.h 


Cis 


Trans 


Vinyl 






1 


0.5 


TEA 


5 


112 


97.8 


1.5 


0.7 


4.9 




2 


0.5 


TEA 


10 


309 


95.2 


3.8 


1.0 


1.7 




3 


0.5 


TEA 


15 


395 


93.9 


4.9 


1.2 


1.4 




4 


0.5 


TEA 


30 


358 


89.2 


9.5 


1.3 


1.0 




5 


0.2 


TEA 


10 


287 


94.9 


4.2 


0.9 


1.9 




6 


0.2 


TEA 


16 


438 


92.0 


6.9 


1.1 


1.3 




7 


0.2 


TEA 


24 


450 


89.9 


8.8 


1.3 


1.1 




















1 


0.5 


TEA 


15 


0 










2 


0.5 


MMAO 


30 


0 










fi^£f# : Toluene+Bd=400ml (Bd 140ml) , B/Y= 2 , 
l^SS 40°C, SHrH#RJ] 30# 




j^JnlliFF : Toluene-Bd-30°C-TEA-3min-Y-40°C- B 





[ 0 0 9 8 ] 



[it 2] 



mmm 


mm. 
mm 


JR5 




S^PSit (%) 


[7?] 




No 


min 


g/i 


gPB 
/mmol-Y.h 


Cis 


Trans 


Vinyl 




1 


3 


28.0 


1 1 2 


97.8 


1.5 


0.7 


4.9 




8 


1 0 


52.8 


21 1 


97.3 


1.9 


0.8 


3.7 




9 


20 


66.4 


266 


96.9 


2.3 


0.8 


3.4 




10 


30 


67.8 


271 


97.0 


2.2 


0.8 


3.5 




: Toluene+Bd=400ml (Bd 140ml) , Borate/Y= 2 , 
fi^-SJg 40°C. S^B#Fh1 30#, Y(O i Pr) 3 0.5mM, TEA 5mM 




mtiomfr : 

Toluene-Bd-30°C-TEA-3min-Y-(B#rBl^1b)-40 o C- Borate 





[ft 3] 



mmm 


Y(OiPr)3 


DEAH 


JJXM 


S14 




[77] 


No 


m M 


m M 


g/l 


gPB 
/ mmohY.h 


Cis 


Trans 


Vinyl 




11 


0.5 


5.0 


97.1 


388 


97.3 


1.9 


0.8 


2.9 


12 


0.5 


7.5 


55.7 


223 


97.1 


1.9 


1.0 


1.7 


13 


0.5 


10.0 


39.5 


158 


98.3 


1.0 


0.7 


1.4 


14 


0.5 


15.0 


80.0 


320 


98.4 


0.9 


0.7 


1.1 


M^lfeft : Toluene+Bd=400ml (Bd 140ml) , Borate/Y= 2 , 

i^sn 4o°c, m^mm 30^ 

J^jQlRJ^ : Toluene-Bd-30°C-DEAH-3min-Y-40°C- Borate 



[0100] 



[it 4] 





Y(OiPr) 3 


TEA 


Bu 2 Mg 








5£n«jg (%) 


[7?] 




No 


mM 


mM 


mM 


ft 


g/l 


gPB 
/ mmo I Y.n 


Cis 


Trans 


Vinyl 






15 


0.5 


5.0 


1.0 


30 


89 


355 


93.0 


5.6 


1.4 


0.9 


16 


0.5 


5.0 


2.0 


25 


184 


885 


91.3 


7.6 


1.1 


1.6 


17 


0.5 


5.0 


5.0 


30 


48 


191 


86.0 


12.2 


1.8 


0.4 




18 


0.2 


2.0 


0.4 


30 


7 


67 


95.1 


3.7 


1.2 


0.9 




19 


0.2 


2.0 


0.8 


21 


140 


2000 


95.9 


3.2 


0.9 


2.7 




20 


0.2 


2.0 


2.0 


30 


41 


410 


93.0 


5.6 


1.4 


0.7 




21 


0.1 


1.0 


0.4 


30 


93 


1860 


97.0 


2.1 


0.9 


4.0 




22 


0.1 


2.0 


0.4 


30 


96 


1930 


96.2 


2.9 


0.9 


2.9 




23 


0.1 


5.0 


0.4 


30 


29 


590 


95.2 


3.7 


1.1 


1.2 




S^^# : Toluene+Bd=400ml (Bd 140ml) , Borate/Y= 2 , M^^JS 40°C 




SiPllfiJ? : Toluene-Bd-30°C-TEA-3min-Y-40°C-Borate-Bu 2 Mg 





[0101] 
[H5] 



Run 


Y(OiPr) 3 


H 2 ^J± 


Ham 




5£n«it (%) 


[7?] 




No 


mM 


kgf/cm 2 


g/l 


gPB/ 
mmol-Y.h 


Cis 


Trans 


Vinyl 






1 


0.5 


0 


34.2 


112 


97.8 


1.5 


0.7 


4.9 




24 


0.5 


1.0 


31.5 


126 


97.6 


1.6 


0.8 


3.5 




25 


0.5 


2.75 


30.5 


122 


97.8 


1.6 


0.6 


3.0 





S^^#: TolueneFB=400ml (Bd 140ml), Y(OiPr) 3 0.5mM 
Al/Y=10 , B/Y= 2 , 40°Cx30min 



J&SnlllJ* : Toluene-Bd-H 2 -30°C-TEA-3min-Y-40°C- Borate 



[0102] 



[it 6] 



Run 


TEA 


LiAIH 4 


Al/Y 






S^Pfllii (%) 


[7?] 




No 


mM 


mM 




g/l 


gPB/ 
mmohY.h 


Cis 


Trans 


Vinyl 






I 


O.U 


U 


1 n 
I U 


OH .Z 


I I z 


Q 1 Q 

y /.o 


1 

1 .0 


U. / 


A Q 




ZO 


O.U 


c 
D 


ZU 




1 /D 


96.7 


2.4 


0.9 






27 


5.0 


10 


30 


47.5 


238 


95.7 


3.2 


1.1 


2.5 




fi^^#: TolueneFB=400ml (Bd 140ml), 
Y(OiPr) 3 0.5mM, Borate/Y= 2, 40°C x 30min 




SADllRff : TolueneFB-30°C-TEA-LiAIH4-3min-Y-40°C- Borate 





[0 1 0 3] 
[f*7 J 





Y(Oct)3 


DEAH 


n& 
mm 






5<7P«5£ (%) 


[7?] 


No 


mM 


mM 


min 


g/l 


gPB/ 
mmol-Y.h 


Cis 


Trans 


Vinyl 




28 


0.5 


5.0 


25 


45.1 


216 










29 


0.5 


7.5 


30 


38.8 


155 


99.0 


0.4 


0.6 


4.5 


30 


0.5 


10.0 


30 


41.0 


164 


98.5 


0.9 


0.6 


2.2 


31 


0.5 


15.0 


30 


60.8 


243 


98.6 


0.7 


0.7 


1.3 


32 


0.5 


25.0 


30 


83.7 


335 


98.2 


1.1 


0.7 


0.9 


fi^^# : Toluene+Bd=400ml (Bd 140ml) , Borate/Y= 2 , I^Sg 40°C 


SADUff : Toluene-Bd-30°C-DEAH-3min-Y-40°C- Borate 



[0104] 



emmm s s ) 

1 4 0ml i^^SS'ift^ttiAA, S)ft<7)fi(t^3 0°Ct Lfct, N 'jif jita ^-^ 
A (TEA) <^h^^> Jgjft ( 1 m o 1 /L ) 2 m 1 L . 5 0 0 3 frffl 

KTt L fz . iX h ') A ( 2 , 2, 6, 6-f F7>f^7'?>-3, 5 - 'J * + h ) 
^n'J^A^hu^ Jgi* ( 4 0 mm o 1 / L ) 1 m 1 % ^fln L T 4 O'CIT'^nflLfc 

L-h^hdxyjgifi (0. 43mo 1/L) 0. 2m 1 tttLTl^tiftfi Lfc. 4 
O'CT-2 0 ^S^rlit. ^ftP?jitj?J^ ? ; - ^/^-^ 9 y ( 1 / 1 ) ?gJS 5 m 1 fc«s 

L . # 9 i? ^ > * 01R L *z . iX T- 0IR L 7c # 'J ^ ? ^ x. > % 7 0'CT6f 
j» L 7c o * ^ 8 ic ^ L 7c o 

[0 1 0 5] 

(mmm 3 4 > 

h ')ifi7)i;->7A (TEA) <7) v^tjd a ^ h >u x > Jfe ( 5 m o 1 / L ) 1 . 2 m 

T; L fc. 

[0106] 

(^IfefJ 3 5 ) 



h ') x ( 2 , 

F- >i xz y ( 

h =7 ^ x ^ y 57 
M^r 0 . 1ml 
MnMfc 1 m 1 

ffim^m 8 ic^f 

[0107] 

(^fifeflJ 3 6 ) 
h 'J xz -f- ;U T 

t L 7x t5 It . 
[0108] 

(mum 3 7 ) 

h ') I f 7 

t Lf;B fc> ti . 
[0109] 

(^tfefJ 3 8 ) 
fi#I2 L cr> 
1 4 0 m 1 frh 
H 7 F ( 
HiT'3 t>^K 

£ T fin fiLfco 
n u — h co Y 

. 4 0 °C T* 3 0 

SAL. * ^ 

^^mtrz. m 

[01 10] 

(^MJ 3 9 ) 

h 'U ( 2 , 
h >i xz y ( 



2 , 6 



6 



y'tfh) A V Y f A <?0 



4 0 m m o 1 / L ) 60 i^rjn M 0 . 5ml. h ') ^i-i^j^-^Af 
7itn7iz^;ta-hWFii>g'ifi ( 0 . 4 3 m o 1 / L) 60 >^TJD 
. h 'j x ^ 4,7 >i 5 - ^ A (TEA) co Y >i ^ > Mm ( 1 m o 1/L) 60 
, i^lf«%3 O^kLfeB^tt, H«0 1 t |5]*iUcfii§r^T o fx, H n 

L 7x<, 



^ 5 — ^ u (TEA) co Y >i xz 



;b5^^7^ (TEA) <7> h Jl XZ 



( 1 m o 1 / L ) 60 ^rjn M ^ 2 m 1 

ft 8 L t„ 



iS ^ ( 2 m o 1 / L ) co ^ TJD 



^ 2 m 1 



ft £ $g 
D E A 
it L tz 
v Y ') 

4 frm 

)l XZ > 

5? X* XZ 
□ TO ^ 



? U - 7' <?0 1*1 g£ ^ S 
fifc l£ f± J* ^ s "i§ 60 

H ) <J0 N >i xz y >§ fi£ 
. }X tc . h 'J 7 ( 2 
O U CO Y ^ xz > }g 

mn L tzco % . Y x ) 
V§ 'm ( 0 . 4 3 m o 

Ltzo ir- Y 9 U - 

^ ft 9 tc ^ L o 



m a bs l . h ^ x > -2 

fiS% 3 OthLtt 
( 1 m o 1 /L ) 2 m 

» 2 » 6 » 6 — -T- h 7 
( 4 0 mm o 1/L) 

1 /L ) 0 . 4ml4 

^60 rtg^Bcff L fz'ik 
T [h! i|X L 7c # 'i -f 9 i? 



, y I f - 4 7 4 5— 

1 ^v^^jn L . 1^500 

> ^ ^ 'n -f 9 y — 3 , 5 

2 m 1 fc^fln LT 4 0 °C 

•r- h 7 ^ 7x -\ > 7 7 4 t 

> (1/1) 5 m 1 
. n&fc-&*. 9 J —Ji tc 

^ > * 7 or?6^wi 



2, 6, 6-fh7>f *^7"?>-3, 5-x^-^-h) -f-vh'J^^cTO 
4 Ommo 1/L) ^)$/jni^ 1ml . h M 7iz;^i-5z-)i,ff ^ 
tn7ixita-h^l4x>g'i« ( 0 . 4 3 m o 1 / L ) ^o v^^jn M ^ 
xf i74 ;-^AAn*7 ^ F ( D E A H ) cr> Y ji ^ > ?g$fc ( 1 m o 1 



7x > ^ 7 ;U 
0 . 2ml. x 

/L ) <7> ^stjn a * 0 . 5ml t L fzis. it . ^Sfe^iJ 3 8 t la] +| t 
* ft 9 tc tT L tz o 

[0111] 
(^SfefJ 4 0 ) 

y X f 4 7 i ^z^i 

ADlSlml i: 



^^tf o fx. 



a TO 



-f F 7 ( D E A H ) <t> h ji 3z y ^ ( 1 m o 1 / L ) 60 >^ 



L/xfswi. ^tefj 3 9 t mmzm^&if r> rzo m^^M^m 9 \z^l rz 



[01 12] 

cmum 4 i ) 

ylf 474 '-^ivA^f F 7 (DEAH) 60h^ 



Wi^ 2ml t L fcg ^ti. ^15S^J 3 9 IBJ+ltc 



. en 



x. > S St ( 1 m o 1 / L ) <t> >3s 
o7xo *^-«g**^ 9 tCTK L fx 



[01 13] 

(^IfefJ 4 2 ) 

f*7i;-')AA^F7n* (DEAH) coY'i 



Mm. ( 1 m o 1/L) 60 f$ 



^It 3 
L 7xo 



2ml t L 7x 13 it . ^SfefJ 3 9 t mtt k: 



^SJH^it 9 t: 



[0114] 
[H8] 





Y(tmhd)3 


TEA 










:%) 


[77] 




No 


mM 


mM 


min 


g/l 


gPB/mmol-Y.h 


Cis 


Trans 


Vinyl 






33 


0.1 


5.0 


20 


108.8 


3,260 


94.7 


4.3 


1.0 


3.7 


34 


0.1 


15.0 


30 


103.5 


2,070 


92.5 


6.5 


1.0 


2.1 


1 


35 


0.05 


2.5 


30 


71.9 


2,880 


95.8 


3.2 


1.0 


3.9 


36 


0.05 


5.0 


30 


104.4 


4,170 


94.7 


4.3 


1.0 


3.3 


37 


0.05 


10.0 


30 


65.3 


2,610 


94.6 


4.4 


1.0 


2.2 




: Toluene+Bd=400ml (Bd 140ml) , B/Y= 2 , fi^SJS 40°C, fi^B^RS 3Qft 






SSPIIIJ? : Toluene-Bd-30°C-TEA-3min-Y-40°C- B 















im 9 ] 





Y(tmhd)3 


DEAH 








5^P«3t (%) 


[7?] 




No 


mM 


mM 


min 


g/l 


gPB/mmol-Y.h 


Cis 


Trans 


Vinyl 






38 


0.2 


5.0 


30 


125.1 


1,250 


98.8 


0.7 


0.5 


2.9 




39 


0.1 


1.3 


30 


66.7 


1,330 


98.5 


0.8 


0.7 


6.8 




40 


0.1 


2.5 


30 


64.5 


1,290 


98.6 


0.7 


0.7 


3.6 




41 


0.1 


5.0 


30 


122.4 


2,450 


98.4 


1.0 


0.6 


2.3 




42 


0.1 


8.0 


30 


128.2 


2,560 


98.3 


1.1 


0.6 


1.8 




MSfkW : Toluene+Bd=400ml (Bd 140ml) , B/Y= 2 , a^ffiJl 40°C, M-a-B#Pa1 30^ I 






SiJPlHff : Toluene-Bd-30°C-TEA-3min-Y-40°C- B 







[01 16] 

(mmm 4 3 > 
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4 0 °CT 3 0 ^M^^. ^fL^itjH!^#t?x ? 7 - >i/^ -7 9 > ( 1 / 1 ) Mm 5mU 
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S£j* L fc. t^SSt^l OSWil 1 tc ^ L fc o 
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lOral^bi^S'S^ftiAA, S'fR^fiSt 3 0 °C b L fz'tk. 'J x * >v t >i ^ — ^ u ^ 
A Y => <i H (DEAH) ^hix>Sifi (lmo 1/L) 0. 7ml4l»L, 1^50 
0 0 <g T- 3 # n Ktr- L 7c , }X \z , V ') x ( 2 , 2 , 6 , 6 - t h 9 > * ^ ^ ^ ? > - 3 , 
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°C * T- 7JD M L 7c o 4 # n Ht^ L 7c ^ *> . h 'i 7 x - ;U ^7 ^ -< - ^ A t h 7 * x ( -<> 5^ y 
;itn7izi) *a-Fwh^x>gi« (0. 4 3mo 1/L) 0 . lmltftnU 
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[01 18] 

4 5 ) 
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t> n L . iX tc . h ') x ( 2 , 2 , 6 , 6-fh7if^7'?y-3, 5 - ¥ * + 

V) -i v V ') *7 u <d Y >i x > ^Jft ( 2 0 mm o 1/L) 1ml L T 4 0°CI T^Dfi 

— 4 ) ta-hwh4x>jg)« (4ramo l/L) 1 0ml tttLTl^^ltSLfc. 

4 0°CT'3 0 frmtrfc. ^fbKjt3U*#t?x t7 7 - 4/^7° ? > ( i / i ) -;§^ 5mlt 
»L. Soffit Lfc. h * U --/<7>|*3g&fcJfcJEELfc^ fii^fcx 57 ; -;ucg 
A L s * 7- 57 ^ x y fc 0 iR L tz . v> T 0*R L # V ^ 57 ^ x > fc 7 0 °C T 6 Bf n 
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(^flfeflj 4 6 ) 
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[0120] 

(mmm 4 7 > 
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ft 1 lC^Lfe. 



[0122] 

(HtfefJ 4 9 ) 

— Eft ffcj&ifc ( C S 2 ) ^»S^ H ^ ( 0 . 2 m o 1 /L ) 0 . 1 2ml Hf: 

swi. HSfelW 4 8 t mmzmtt^ir o fc. fi 111 lic^L/co 



[0123] 

(^fifeflj 5 0 ) 

— Eft ( C S 2 ) ^>^^i§ H ^ ( 0 . 2 m o 1 / L ) 0 . 2 4ml t L fz 



[0124] 
[S10] 







Al 




fett 




z^omm: (%) 


[7?] 


No 






mM 


g/l 


gPB/mmol-Y.h 


Cis Trans 


Vinyl 




43 




TEA 


7.5 


83.1 


3,320 


94.8 4.1 


1.1 


2.6 


44 




DEAH 


1.8 


53.2 


2,130 


97.5 1 .5 


1.0 


2.7 


45 




TEA 


5.0 


9.5 


380 


90.5 7.8 


1.7 


1.8 


46 




TEA 


7.5 


26.4 


1,050 


90.2 8.1 


1.7 


1.9 


47 




DEAH 


1.8 


15.0 


600 


92.7 4.3 


3.0 


0.7 



S^fett : ?§*£+Bd=400ml (Bd 1 40ml) . YCtmhd^ O.O&nM. B/Y= 2 40°C. S^B*H 30# 



ftfiamPf : i§Ji-Bd-30 t, C-AI-3mri-Y-40 o C- B 



[0125] 
[Sill 



No 


0S 2 
mM 


g/l 


gPB/mmol-Y.h Cis Trans 


(%) 

Vinyl 


In J 


43 


0 


83.1 


3,320 94.8 4.1 


1.1 


2.6 


48 


0.03 










49 


0.06 


43.1 


1,720 




3.3 


50 


0.12 


29.2 


1,170 







: h;i/3l>+Bd=400ml (Bd 140ml) , Y(tmhd> 3 0.05mM, TEA 7.5mM, B/Y= 2 
^MSJ? : hJH>-Bd-CSb-30 o C-AI-3min-Y-40 t, C- B 



mm] 

t # t *>ttfb^rtK m^ic ( c ) mmmmm 2m. 12 1 3 m 

A) A v Y ^ A<b£-$Jfc*. W^v^Ififi^ S >f >v h 'J ^ Uit£tm~Z2b z> ztsftm. 

is^yittrty^mtrZHZ^iz. ( 1 ) ( 2 ) *M1t&mit£>%!}Jkv ( 3 ) ^Ks^ft: 



mmArnm 

000000206 

20010104 



oj □ m^mni±Td^ i 9 7 smm^y 9 6 



